All-optical regeneration is likely to be a fundamental building block in next generation optical networks. As far as the Re-amplifying and Re-shaping operations (2R) are concerned, the scheme relying on spectral broadening in a highly nonlinear fibre (HNLF) and subsequent offset filtering (Mamyshev's technique) has attracted much attention over recent years (see e.g. [1]). In a WDM environment, it would be highly desirable to extend 2R schemes in order to simultaneously support regeneration of more than one channel. In this paper, we report a 2R scheme based on Mamyshev's approach, and demonstrate the possibility to simultaneously regenerate two channels within the same HNLF by investigating the penalties induced by inter-channel crosstalk.
pulses (6.3 ps pulsewidth), modulated by two 231-long PRBS sequences at a clock rate of 10 GHz. The channel separation was set to 5 nm. The properties of the HNLF used are outlined in Fig.1 . In order to investigate the performance degradation induced by the counter-propagating signal, the transfer functions (TF) of the regenerator were measured for both channels in the presence or absence of the interfering channel. Fig. 2a shows the TF obtained for Channel 2 for a 6X=2.8 nm filter offset. Our results show that the presence of the counter-propagating channel only impacts the TF shape at low input powers (corresponding to the level of '0' bits) by limiting the maximum achievable extinction ratio to -27dB (which is still a sufficiently high value for most applications). The TF remains unaffected for higher input powers (i.e. for the '1' bits). This observation was confirmed for various values of filter offset.
The TF floor is due to Rayleigh-induced backscattering of the counter-propagating signal [2] as confirmed by measurements on the spectral distribution of the backscattered spectrum. This level is directly dependent not only on the fibre properties (Rayleigh coefficient, local defects), but also on the optimal operating input power to the HNLF which is a function of the fibre parameters [1] . Bit-Error Rate measurements were also made to confirm the absence of any significant penalties (Fig. 2a) , validating the suitability of the proposed architecture. Similar observations were made on the regeneration properties for Channel 1. Note that this approach should also be readily scaleable to far higher bit rates.
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